Abstract The aims of the study were to test the hypotheses that youth with special health care needs (YSHCN) with a medical care transition plan are more likely to use dental care during the transition from adolescence to young adulthood and that different factors are associated with dental utilization for YSHCN with and YSHCN without functional limitations. National Survey of CSHCN (2001) and Survey of Adult Transition and Health (2007) data were analyzed (N = 1,746). The main predictor variable was having a medical care transition plan, defined as having discussed with a doctor how health care needs might change with age and having developed a transition plan. The outcome variable was dental care use in 2001 (adolescence) and 2007 (young adulthood). Multiple variable Poisson regression models with robust standard errors were used to estimate covariate-adjusted relative risks (RR). About 63 % of YS-HCN had a medical care transition plan and 73.5 % utilized dental care. YSHCN with a medical care transition plan had a 9 % greater RR of utilizing dental care than YSHCN without a medical care transition plan (RR 1.09; 95 % CI 1.03-1.16). In the models stratified by functional limitation status, having a medical care transition plan was significantly associated with dental care use, but only for YSHCN without functional limitations (RR 1.11; 95 % CI 1.04-1.18). Having a medical care transition plan is significantly associated with dental care use, but only for YSHCN with no functional limitation. Dental care should be an integral part of the comprehensive health care transition planning process for all YSHCN.
Introduction
Dental care is the most common unmet need for youth with special health care needs (YSHCN) [1] . Special health care needs are defined as mental, physical, or behavioral conditions expected to last 12 months or longer [2] . The 2011 Institute of Medicine Report ''Improving Access to Oral Health Care for Vulnerable and Underserved Populations'' specifically highlights disparities in dental care use experienced by YSHCN [3] . Dental visits are important because they give dentists the opportunity to assess risk for oral diseases, provide parents and patients with tailored anticipatory guidance on oral hygiene and diet, and deliver preventive and restorative care. Furthermore, dental visits reduce the odds experiencing toothaches and other sequelae of poor oral health [4] . The inextricable link between oral and systemic health makes dental care particularly important for YSHCN. While advanced therapies have increased the life expectancy of medically vulnerable patients [5] , the fragmented health care system has failed to meet the needs of an aging YSHCN population [6] .
The American Academy of Pediatrics (AAP) issued a consensus statement on health transitions for YSHCN in 2002 [7] . Health transitions are defined as ''the purposeful, planned movement of adolescents and young adults with chronic physical and medical conditions from childcentered to adult-oriented health care systems'' [8] . However, health transition services are commonly unavailable and studies indicate numerous barriers to transitions for YSHCN [9] [10] [11] .
Similar problems with inadequate transitions exist across pediatric subspecialties, including dentistry. Some pediatric dentists ''graduate'' adolescent patients after they reach a certain age, which may leave adolescents with special health care needs with no place to go to for dental care. Other pediatric dentists may continue treating adult patients because of a shortage of general dentists willing to see patients with special health care needs, especially patients with intellectual and/or developmental disabilities or functional limitations. Barriers to dental transitions as reported by pediatric dentists include a shortage of general dentists and specialists, lack of reimbursement by insurance companies for transition planning, and emotional difficulties of breaking bonds with patients [12] . These barriers to transitions may explain why 71 % of pediatric dentists treat adult patients older than age 21 years [12] . The upper age limit of adult patients within pediatric dental practices is unknown. However, pediatric dentists commonly treat patients with special needs who are in their 40s or 50s. This scenario is potentially problematic because pediatric dental offices are not equipped to deliver adult-centered dental care (e.g., dentures, implants, permanent tooth crowns). Over time, adult patients may accumulate within maturing pediatric dentistry practices and younger patients may experience difficulties getting appointments. The dearth of programs to help YSHCN transition from child-to adult-centered dental care is a growing problem [13] .
Maintaining optimal oral health over the life course is critical [14] . Consistent with the philosophy that continuous access to dental care services is an integral part of the broader health care transition planning process for YSHCN and previous studies demonstrating associations between medical and dental care use [15] [16] [17] , two hypotheses were tested: (1) having a medical care transition plan is associated with dental care use during the transition from adolescence to young adulthood for YSHCN; and (2) different factors are associated with dental utilization for YSHCN with and YSHCN without functional limitations.
Methods

Design
This secondary data analysis was a retrospective cohort study. The study was exempted by the University of Washington Institutional Review Board.
Data and Population
Two linked US datasets were analyzed: the 2001 National Survey of Children with Special Health Care Needs (NS-CSHCN) and the 2007 Survey of Adult Transition and Health (SATH). The NS-CSHCN is a household survey of caregivers of CSHCN ages birth to 17 years. The SATH is a survey of young adults ages 19-23 years whose caregivers were originally interviewed for the 2001 NS-CSHCN when participants were ages 14-17 years. Survey details are reported elsewhere [18, 19] . The current study focused on participants of both surveys (N = 1,865). Participants must have had a special health care need, defined as meeting at least one CSHCN Screener criterion, to participate in the NS-CSHCN. Previous work has described the development, evaluation, and psychometric properties of the CSHCN Screener [20, 21] . The current study focused on youth whose dental care needs were met during adolescence. YSHCN with unmet dental care needs and YS-HCN who did not get all needed dental care in adolescence were excluded (n = 119). The final study population consisted of YSHCN whose dental care needs were met in 2001 and for whom follow-up data were available in 2007 (N = 1,746) ( Fig. 1 ).
Outcome Variable
The outcome was whether the youth utilized preventive dental care during the transition from adolescence to young adulthood (no/yes). This measure is based on the National Committee for Quality Assurance's Healthcare Effectiveness Data and Information Set (HEDIS) metric on annual dental visits [22] .
Main Predictor Variable
The main predictor was whether the youth had a medical care transition plan (no/yes), measured in 2007 using two binary items: whether the youth reported doctors ever having discussed how health needs might change with age and whether the youth had ever developed a transition plan. Youths who responded yes to both items were classified as having had a medical care transition plan.
Model Covariates
A preliminary model on dental care use was developed based on previous studies [10, 23] . The 15 model covariates were classified into three domains:
Child and family sociodemographic factors age, gender, self-reported race (White; non-white), education (\high school; high school; some college; 4-year degree or more), maternal education (same categories as child education), and family income [\100 % Federal poverty level (FPL); 100-200 % FPL; 200-300 % FPL; 300-400 % FPL; C400 % FPL].
Child health status and medical care factors selfreported health status (5- 
Statistical Analyses
The Pearson Chi square test was used to assess the relationship between model covariates and dental care use (a = 0.05). Multiple variable Poisson regression models with robust standard errors were used to estimate covariate-adjusted relative risk (RR) of dental care use and corresponding 95 % confidence intervals (CI) [24] . Functional limitation status was modeled a priori as a modifier of having a medical care transition plan based on previous studies suggesting an interaction between the two variables [25, 26] . Regression models were run on all study participants and also stratified by functional limitation status. A conceptual model building approach was adopted and all covariates were included in the final explanatory models. All analyses were completed using PASW Statistics 18.0 for Windows (Chicago, IL).
Results
Descriptive Statistics
Over 90 % of the population was White and 67.9 % completed at least some college (Table 1) . Nearly 50 % of the participants had mothers who completed a 4-year degree or more and 56.6 % were raised in families with incomes C300 % FPL. About two-thirds of participants were insured exclusively by private medical insurance. Overall, 62.5 % of YSHCN had a medical care transition plan.
Factors Related to Dental Care Use
Nearly 74 % of participants utilized dental care during the transition from adolescence to young adulthood ( Table 2) . Significantly larger proportions of YSHCN with a medical care transition plan utilized dental care than YSHCN without a medical care transition plan (78.9 and 70.2 %, respectively; P \ 0.001) ( Table 2 ). The following factors were independently associated with dental care use for YSHCN: younger age, more education, more maternal education, higher family income, poor self-reported health, private insurance, not having a usual source of medical care, more social support, living with parents, and greater life satisfaction.
Poisson Regression Models
YSHCN with a medical care transition plan were 1.09 times as likely to have utilized dental care as YSHCN without a medical care transition plan (RR 1.09; 95 % CI 1.03, 1.16; P = 0.003) ( Table 3) . YSHCN who completed high school or less were significantly less likely to have utilized dental care than YSHCN who completed college. An income gradient was apparent in which the relative risk of dental care use decreased with lower levels of family income. YSHCN with medical insurance, particularly private insurance and health insurance that met their needs, were significantly more likely to use dental care, whereas having a usual source of medical care was not associated with dental care use. Living with parents was significantly associated with dental care use (RR 1.07; 95 % CI 1.01, 1.14; P = 0.02).
Among YSHCN with no functional limitation, YSHCN with a medical care transition plan were 1.11 times as likely to use dental care (RR 1.11; 95 % CI 1.04, 1.18; P = 0.001). Other factors associated with dental care use for YSHCN without a functional limitation were younger age, more education, higher family income, poorer selfreported health, private medical insurance, and adequate health insurance.
For YSHCN with a functional limitation, medical care transition planning was not significantly associated with dental care use (P = 0.98). YSHCN with a functional limitation from the lowest income families (\100 % FPL) were less likely to use dental care than from the highest income families (C400 % FPL) (P = 0.02). The only other statistically significant covariate for YSHCN with a functional limitation was having adequate medical insurance.
Preliminary Explanatory Model
An explanatory model on dental care use for YSHCN during the transition from adolescence to young adulthood is presented based on the regression results (Fig. 2) . This model highlights the role of having a medical care transition plan as a key determinant of dental care use, but only for YSHCN with no functional limitation. Two factors (household income and adequate health insurance) from two of the three domains were significant for YSHCN with and without a functional limitation.
Discussion
This publication is the first to examine dental care use for YSHCN during the transition from adolescence to young adulthood with an emphasis on the influence of having a medical care transition plan. In the final models, medical care transition planning was positively associated with dental care use, but only for YSHCN without a functional limitation. The two factors consistently associated with greater likelihood of dental care use for YSHCN, regardless of functional limitation status, were higher family income and adequate medical care insurance. Broadly, these findings suggest that: (1) medical care transition planning alone is insufficient to ensure dental care use for all YSHCN, particularly YSHCN with functional limitations; and (2) financial resources and medical care insurance are important factors related to dental care use during the transition from adolescence to young adulthood for YSHCN.
The main hypothesis was that medical transition planning would be significantly associated with dental use. Previous studies have reported associations between medical and dental care use [15] [16] [17] . Medical providers who discuss transition-related issues with YSHCN and their families are likely to adopt comprehensive approaches inclusive of the patient's anticipated specialty care needs [27, 28] , which includes dental care. However, medical care transition planning was not associated with dental utilization for YSHCN with functional limitations. These findings suggest that medical transition planning is not a sufficient determinant of dental care use during the transition from adolescence to young adulthood for youth with significant activity-limiting conditions. Potential barriers include loss of dental insurance and high out-of-pocket costs, difficulties finding dentists who treat YSHCN, higher priority systemic health care needs, and low perceived need for dental care [29] . In addition, there may be too few general dentists able to treat adults with functional limitations because of inadequate training [30] . While many of these barriers need to be investigated empirically, findings from the current study indicate that inadequate medical care insurance and lack of financial resources are important barriers to dental care use. Additional work is needed to identify the patient-, family-, and system-level barriers to dental care use for YSHCN during the transition from adolescence to young adulthood, especially for YSHCN with functional limitations.
Child and Family Sociodemographic Factors
In the non-stratified model, younger YSHCN were more likely to use dental care than older YSHCN, which is inconsistent with previous findings indicating a positive relationship between age and health transitions [31] . This downward trend is problematic because dental disease accumulates and periodic preventive care (e.g., topical fluoride, sealants) can help to ensure optimal oral health. Opportunities exist for health providers who see young adults with special health care needs to help reinforce positive oral health behaviors such as healthy eating, toothbrushing with fluoridated toothpaste, and visiting the dentist. Such medical office-based interventions could offer direct preventive care (e.g., topical iodine, fluoride varnish treatments) for high risk young adults, modeled on existing programs for young children [32] . While barriers to the development of such programs have been documented (e.g., limited oral health knowledge among medical providers, lack of reimbursement for non-dental healthcare providers to provide preventive dental care for adolescents, shortage of dentists to which patients can be referred when treatment needs exist) [33] , innovative dental-medical partnerships within academic and community health care settings could address these barriers. One example of a dental-medical partnership involves training primary care physicians and family medicine residents on infant oral health at the University of Washington [34] . Another example is a medical office-based oral health intervention in North Carolina in which primary care providers are trained to assess risk for tooth decay, provide anticipatory guidance, and deliver preventive dental care to Medicaid-enrolled infants. Both programs are based on interprofessional, community-based collaborations that seek to improve cultural competencies and shape the ethical and professional values of medical professionals. Programs to date have emphasized oral health promotion in young children. Similar oral health education programs should be developed to target health providers who treat adolescents and young adults with special health care needs. YSHCN who did not finish high school were significantly less likely to use dental care than YSHCN who completed at least some college. This observation is consistent with previous findings that low educational attainment contributes to disparities in dental care use [35] . While residual confounding may still be problematic, the regression model accounted for confounders such as income and medical care insurance. Consistent with other studies on health transitions [10, 11, 31] , there appeared to be no evidence of racial disparities in dental utilization. However, over 90 % of youth were White, which is not representative of the YSHCN population. Two publications reported race and ethnicity as barriers to health transitions [26, 36] . This issue warrants additional investigation. Furthermore, significant differences in dental utilization by maternal education were not apparent, which is also consistent with previous findings [31] . Finally, an income gradient was noted, with YSHCN from higher income families incrementally more likely to use dental care than YSHCN from lower income families, which is similar to the income gradient related to health transition services [26] . These findings suggest that future dental transition interventions should target economically vulnerable YS-HCN with lower levels of education and YSHCN from lower-income families.
Child Health Status and Medical Care Factors
Of the five factors in this domain, only two were significantly associated with dental care use in the non-stratified model: having medical insurance and adequacy of insurance. YSHCN with private medical insurance or private insurance and Medicaid were more likely to use dental care than uninsured youth (RR 1.15 and RR 1.21, respectively). Adequate medical insurance was the strongest predictor of dental utilization for YSHCN (RR 1.51), which is consistent with other studies on health transitions [10, 37] . Although health insurance is not a sufficient condition for dental care use, our findings support policies that enable youth to maintain comprehensive coverage under a parent's health plan until age 26-a key feature of the US Patient Protection and Affordable Care Act [38] . Selfreported health status, health status changes, and having a usual source of care were not related to dental care use, which is inconsistent with two studies on health transitions [27, 39] . However, among YSHCN without functional limitations, YSHCN in good to excellent health were significantly less likely to use dental care than YSHCN in poor health. A potential explanation is that healthier YS-HCN have low perceived need for dental care. Additional studies linking clinical oral health and utilization data are needed to determine the residual level of unmet need.
Social Support and Life Satisfaction
Living with parents was the only factor related to dental care use from this domain, but only in the non-stratified regression model. YSHCN living at home may have a parent to help manage dental appointments and provide transportation and emotional support during dental visits. Nearly 40 % of the YSHCN in our study lived independently. Providing care coordination support and resources Fig. 2 Preliminary explanatory model on the factors associated with dental care use during the transition from adolescence to young adulthood for youth with special health care needs with main predictor variable (medical care transition planning). *P \ 0.05; **P \ 0.0001 to YSHCN who live independently could be a way to ensure access to health care services, including dental care. Such interventions should build health management skills, account for patient preferences, and preserve autonomy.
Future dental interventions should be incorporated into existing medical transition programs. Many medical transition interventions do not include an explicit dental care component [40, 41] . Health transition interventions must be comprehensive, patient-centered, and tailored to the youth's age and readiness to transition. These interventions should also involve parents and health providers with lifespan oriented practice philosophies. Parents and providers may require training on how to work with youth to ensure that health-related responsibilities are transferred appropriately and incrementally. Finally, health transitions are one of the many types of transitions (e.g., education, employment, independent living, social skills, service system). Interventions emphasizing adult-centered primary care, including dental care and other types of specialty care, should be part of broader social interventions aimed at preparing YSHCN for the transition to independence. Such interventions will require rigorous evaluation to ensure that intended outcomes are met and to identify the active ingredients that enable proper program optimization for future dissemination and implementation activities.
Previous studies have noted the considerable state-level variation in the demographic characteristics of YSHCN and the availability of health transition programs [42] . Federal programs that include dental transition planning could help to reduce state-level disparities and standardize the availability of transition programs. Another factor that varies from state-to-state is adult Medicaid dental coverage. As of 2007, only 16 states offered dental benefits in all service categories to Medicaid-enrolled adults [43] . Six states offered no adult dental benefits, six states imposed caps, and 16 states offered emergency care only. To balance budgets, states continue to shortsightedly eliminate adult Medicaid dental benefits. These trends are problematic for YSHCN because Medicaid is the largest public source of dental care funding. Without coverage, many of these youth end up utilizing dental care in hospital emergency departments or inpatient units [44, 45] . Management of dental problems in hospital settings is costly and an inefficient use of scare health dollars. State legislatures must preserve full Medicaid health benefits, including dental care, for eligible YSHCN during the transition from adolescence to young adulthood. To acknowledge the importance of oral health, federal health care legislation should include explicit oral health provisions.
The main strength of this study was the use of the most current national data on health transitions for YSHCN. Our study has two main limitations. First, there are no data on whether the dental care utilized during the transition from adolescence to young adulthood was child-or adult-centered. YSHCN who see a general dentist from a young age do not encounter the same barriers to dental care transitions as do YSHCN who seek dental care from a pediatric dentist. Additional research based on primary data collection is needed to assess the extent to which YSHCN are able to transition to adult-centered dental care and to assess the barriers to dental care transitions as reported by parents and youths. Second, the study population was mostly White and included youth from higher-income families. The 119 YSHCN who were excluded from the analyses because they had unmet dental care needs during adolescence were significantly more likely to be non-White, non-college graduates, from low-income households, and unhealthy. Future work should include youth from a range of racial, ethnic, and socioeconomic backgrounds. Broadly, additional theory-driven qualitative work is needed that focuses on the role of caregivers, youth, dental health professionals, and other health care providers in dental transition planning. Longitudinal studies are also needed to identify the determinants of the dental care use during the transition from adolescence to young adulthood for YSHCN. The knowledge generated can be used to develop and test interventions and policies aimed at protecting the oral health of patients with special health care needs during the transition from adolescence to young adulthood.
In conclusion, our study findings suggest that medical care transition planning is associated with dental care use for YSHCN with no functional limitation. Interventions aimed at improving the oral and systemic health of YS-HCN should include strategies to ensure adequate attention to dental care transitions within broader health transition planning.
